PREFACE ood microbiology has historically focused on the study of pathogens or Ftoxi n producers causing acute (and sometimes chronic) diseases, spoilage agents affecting food quality, and starter cultures essential for food fermentation or used as probiotics with potential human or animal health benefits. However, it has become increasingly apparent that the same organisms that have been so widely studied actually account for only a small proportion of the microflora associated with foods. In fact, recent evidence from molecular studies shows that microbial populations are more diverse than previously thought, with many microbes actually nonculturable. Furthermore, the interactions between these microbes are complex, multifaceted, and poorly characterized. Clearly, diverse microbial species within the environment, foods, and the host interact with one another in ways that are only beginning to be elucidated.
In recent years, with the assistance of the tools of high-throughput molecular biology and population genetics, the focus of microbiological research has been extended from single cells to complex microbial ecosystems, particularly those associated with the host. It is now recognized that many diseases result from polymicrobial interactions and that the microbial compositions of these ecosystems have direct impacts on the overall health of the host. In addition to the contribution of pathogenic organisms, the contribution of commensal organisms to ecosystem development, disease progression, and the development of resistance to antimicrobial agents is becoming increasingly recognized.
Along the same line, food microbiology research is now evolving to consider complex microbial ecosystems. The study of food-borne pathogens is no longer limited to typing or detection of specific target organisms but now encompasses an understanding of the contributions of various environmental and host factors to the persistence, virulence, and evolution of food-borne bacteria. For instance, recent evidence shows the importance of microbial interactions in biofilm formation and of the effects of the environment and the host on the stimulation of the microbial stress response and virulence gene expression. This sort of work is at the forefront of microbial ecology, and food microbiologists are part of this movement.
The composition of microbial communities in foods, be they raw, minimally, or highly processed, provides a fertile area for the study of the complexity of environmental ecosystems. It has been understood for decades that many microorganisms are not completely eliminated by using common food processing measures and that injured organisms surviving a process can recover, particularly in the absence of a competitive microflora. Such survivors may harbor stress survival determinants that also facilitate their survival in the presence of host defenses such as low gastrointestinal pH. Furthermore, various food ingredients (such as probiotics, preservatives, antibiotic residues, and homologues of host factors) may also affect, either directly or indirectly, the evolution of host ecosystems by interfering with attachment or integration of microbes to host tissues or detachment of microbes from host tissues or by stimulating host responses. Thus, while an increased understanding of oral and gastrointestinal ecosystems is essential for future disease treatment, understanding of microbial ecosystems within the context of their interactions in foods and with the host ecosystem will be important in food processing and preservation as well as disease prevention.
However, our current understanding of the contributions of food-borne microorganisms to human health and microbial interactions within various microbial ecosystems (the environment, foods, and the host) is quite limited. For example, although it is generally recognized that antibiotic treatments and probiotics can modulate the host ecosystem, there is a lack of knowledge about the overall contribution and significance of food and food-borne microfloras in host ecosystem evolution. Indeed, humans can easily consume 10 10 CFU of microorganisms daily, with up to 10 6 CFU harboring some sort of antibiotic resistance. The vast majority of these organisms are commensal rather than pathogenic in nature. Clearly, they have ample opportunity to shape the host ecosystem by interacting with other host microfloras by using mechanisms such as signal exchange or horizontal gene transfer or by becoming a part of the host ecosystems. The mechanisms of such interactions are, however, largely unknown.
The purpose of this book is to begin the dialogue between food, environmental, and medical microbiologists as they seek to understand microbial communities and their interactions within and between different environments. In this way, we can better understand the significance of food-borne microbes in the universe of the microbiology. The book is organized into five sections. Section I serves to introduce major microbial ecosystems associated with hosts, foods, and the natural environment and to discuss microbial interactions within the context of each ecosystem. Section II describes various manifestations of and mechanisms for microbial interaction, including biofilm formation, stress response, competitive inhibition, and the unique interactions that occur between the host and the microbial community. In section III, we use antibiotic resistance, a very complicated but hotly debated issue, as an example to illustrate the potential interactions between food, environmental, and host microbial systems and their potential impact on public health. Section IV focuses on several notable food-borne bacteria as models to demonstrate some of the concepts described in the previous chapters. Section V, the final section, introduces emerging tools which can be used in the further study and characterization of microbial ecosystems.
This book is intended to serve as a comprehensive reference for the general microbiology community, and it may be of particular interest to food and industrial microbiologists and those engaged in microbial ecology research. This includes scientists in industry, university researchers, and those affiliated with regulatory agencies. The book also provides a solid reference for microbiologists without a food microbiology background, providing them a quick primer to understand some of the emerging topics in the field, with particular emphasis on the complexity of microbial ecosystems associated with foods, the environment, and the host and the interactions between these communities. For food microbiologists without a microbial ecology background, this book provides an introduction to key concepts, mechanisms, and tools used in microbial ecology and medical microbiology research, as well as an opportunity to understand the importance of food and food-borne microfloras to public health. We hope that this book will stimulate discussion, brainstorming, and collaboration between food, veterinary, and medical microbiologists and their colleagues. To our knowledge, this is the first comprehensive attempt to emphasize the central position of food and food-borne microbes in host ecosystem development by connecting the complexity of the ecosystems from environment to the host, bridged by the food carrier. We believe that a comprehensive and integrated knowledge of microbial ecology as it relates to food microbiology, the environment, and the host is vital for developing practical approaches for establishing healthy host ecosystems.
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